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PROBLEM TO BE SOLVED: To enable stable operation even when 
practically no torque is being outputted from an internal combustion engine, 
by operating a motor-generator making its output torque approximately 
zero, when the output torque of the internal combustion engine is 
practically zero. 

SOLUTION: A central processing unit(CPU) inside a control unit 190 sets a 
target number of revolution and a target torque of a car shaft 112. And, if 
the absolute value of the number of revolution is smaller than a specified 
value, i.e., if the car axis 112 is judged to be locked, a target torque of a 
motor MG1 is set. Besides, if the absolute value of the number of revolution 
is larger than the specified value, the target torque of the motor MG1 is 
made zero, if the engine 150 is judged to be in a standstill, or in the course 
of idling operation. Consequently, it becomes possible to evade the 
phenomenon that power running and regenerative operation of the motor 
MG1 and operation of the engine 150 become unstable, because of the 
variation of the number of revolution of the engine 1 50 and the variation of 
the number of revolution of the motor MG1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At a different rotational frequency which has the internal combustion engine which has an output shaft, and the motor 
generator which has a revolving shaft, and had said output shaft and correlation at least, in the pivotable condition This output 
shaft, A set torque means to set up said internal combustion engine's output torque according to the demand power which is the 
power output unit in which an output is possible, and was demanded in power from the driving shaft mechanically combined with 
this revolving shaft, As the power outputted from said driving shaft is in agreement with said demand power, when the control 
means which carries out feedback control of said motor generator, and said internal combustion engine's output torque are 0 
substantially A power output unit equipped with the 2nd control means which is not concerned with control by said control 
means, but makes the output torque of said motor generator abbreviation 0, and operates this motor generator. 
[Claim 2] Are a power output unit according to claim 1 , and it is based on the operational status of said power output unit. It has 
a judgment means to judge whether it results in the condition that said internal combustion engine's operational status should be 
avoided. Said 2nd control means The power output unit which said internal combustion engine's output torque is 0 substantially, 
and is a means to make the output torque of said motor generator abbreviation 0, and to operate this motor generator when 
judged with not resulting in the condition that said internal combustion engine's operational status should be avoided. 
[Claim 3] It is a power output unit equipped with a means to judge whether it is a power output unit according to claim 2, and 
said judgment means results in the condition that an input means to input the rotational frequency of said driving shaft, and said 
internal combustion engine's operational status should be avoided based on this rotational frequency. 

[Claim 4] It is the power output unit which is a means to judge with resulting in the condition that it is a power output unit 
according to claim 3, and said internal combustion engine's operational status should be avoided after said rotational frequency 
separates from the range where this judgment is materialized once it is judged with said judgment means resulting in the 
condition that said internal combustion engine's operational status should be avoided further until a predetermined period passes. 

[Claim 5] It is the power output unit characterized by being a power output unit according to claim 1, and combining mechanically 
said internal combustion engine's output shaft, the revolving shaft of said motor generator, and said driving shaft through 
planetary gear. 

[Claim 6] In the pivotable condition at a different rotational frequency which has the internal combustion engine which has an 
output shaft, and the motor generator which has a revolving shaft, and had said output shaft and correlation at least ft is the 
control approach of the power output unit in which an output of the driving shaft mechanically combined with this output shaft 
and this revolving shaft to power is possible (aX The process which sets up said internal combustion engine's output torque 
according to the demand power required of this power output unit, (b) So that the power outputted from said driving shaft may 
be in agreement with said demand power Process which carries out feedback control of said motor generator (c) The control 
approach equipped with the process which makes the output torque of said motor generator abbreviation 0, and operates this 
motor generator regardless of said feedback control when said internal combustion engine's output torque is 0 substantially. 
[Claim 7] It is the control approach according to claim 6. (a1) The process which detects the parameter about the operational 
status of said power output unit, (a2) It has the process which judges whether it results in the condition that said internal 
combustion engine's operational status should be avoided, based on this parameter. Said process (c) The control approach which 
said internal combustion engine's output torque is 0 substantially, and is the process which sets the output torque of said motor 
generator as abbreviation 0 when judged with not resulting in the condition that said internal combustion engine's operational 
status should be avoided. 

[Claim 8] It has the internal combustion engine which has an output shaft, and the motor generator which has a revolving shaft. 
Said output shaft, The 1st set torque means which sets up said internal combustion engine's output torque according to the 
demand power which is the hybrid car with which the revolving shaft and the axle with which it had the wheel were mechanically 
combined through planetary gear, and was required of this car, The control means which carries out feedback control of said 
motor generator so that the power outputted from said axle may be in agreement with said demand power, When judged with a 
judgment means to judge whether said wheel locks, and said internal combustion engine's output torque being 0 substantially, and 
said wheel not locking A hybrid car equipped with the 2nd control means which is not concerned with control by said control 
means, but makes the output torque of said motor generator abbreviation 0, and operates this motor generator and to set up. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with an internal combustion engine and a motor generator, and relates to a 
hybrid car at the power output unit with which an internal combustion engine's output shaft, the revolving shaft of a motor 
generator, and the driving shaft were combined mechanically, and its control approach list 
[0002] 

[Description of the Prior Art] In recent years, the hybrid car equipped with an internal combustion engine and a motor generator 
is proposed. Various configurations are proposed as this hybrid car, and a parallel hybrid car is in one of them. By the parallel 
hybrid car, the both sides of an internal combustion engine's power and the power of a motor can be transmitted to an axle. The 
example of a configuration of a parallel hybrid car is shown in drawing 1 . 

[0003] By the hybrid car of drawing 1 , it has an engine 150 and motor generators MG1 and MG2. Three persons are mechanically 
combined through planetary gear 120. Planetary gear 120 have three revolving shafts combined with each gear which it is also 
called an epicyclic gear and is shown below. The gears which constitute planetary gear 120 are the planetary pinion gear 123 
which revolves around the sun while rotating the circumference of the sun gear 121 which rotates at the core, and a sun gear, 
and the ring wheel 122 further rotated on the periphery. The planetary pinion gear 123 is supported to revolve by the planetary 
carrier 124. The engine 150 is combined with the planetary carrier 124 by the hybrid car of drawing 1 . The motor generator MG 1 
is combined with the sun gear 121. The motor generator MG 2 is combined with the ring wheel 122. The ring wheel 122 is 
combined with the axle 112 with the chain belt 129. 

[0004] In order to explain fundamental actuation of this hybrid car, actuation of planetary gear 120 is explained first. Planetary 
gear 120 have the property in which the rotation condition of a residual revolving shaft is decided, if the rotational frequency and 
torque (both are hereafter called the rotation condition collectively) of two revolving shafts are determined among three revolving 
shafts mentioned above. Although it can ask for the relation of the rotation condition of each revolving shaft by the formula of 
common knowledge on device study, it can also ask for it geometrically with drawing called a nomograph. 

[0005] An example of a nomograph is shown in drawing 2 . The axis of ordinate shows the rotational frequency of each revolving 
shaft. The axis of abscissa shows the gear ratio of each gear with distance-relation. Let the location C which divides interiorly 
between a location S and locations R for the sun gear shaft 125 (S in drawing), and the ring wheel shaft 126 (R in drawing) to 
1 :rho for both ends be the location of the planetary carrier shaft 127. rho is the ratio of the number of teeth (Zs) of a sun gear 
121 to the number of teeth (Zr) of a ring wheel 122. In this way, the rotational frequencies Ns, Nc, and Nr of the revolving shaft 
of each gear are plotted in the defined locations S, C, and R. Planetary gear 120 have the property in which three points plotted 
in this way are surely located in a line in a straight line. This straight line is called a collinear of operation. A collinear of operation 
will be uniquely decided, if two points are decided. Therefore, it can ask for the rotational frequency of a residual revolving shaft 
from the rotational frequency of two revolving shafts among three revolving shafts by using a collinear of operation. 
[0006] Moreover; in planetary gear 120, when the torque of each revolving shaft is transposed to the force committed to a 
collinear of operation and is shown, the collinear of operation has the property in which balance is maintained as the rigid body. 
As an example, torque which acts on the planetary carrier shaft 127 is set to Te. The force of the magnitude equivalent to 
Torque Te is made to act on a collinear of operation upwards from under a vertical in a location C as shown in drawing 2 at this 
time. The direction made to act becomes settled according to the direction of Torque Te. Moreover, the torque Tr outputted 
from the ring wheel shaft 126 is made to act on a collinear of operation downward from on a vertical in a location R. Tes in 
drawing and Ter distribute Torque Te to two equivalent force based on the distributive law of the force which acts on the rigid 
body. "Tes=rho / (1+rho) xTe", and "Ter=1 -/(1+rho) xTe" There is unrelated relation. If the conditions that the nomograph of 
operation has taken balance as the rigid body are taken into consideration after the above force has acted, the torque Tm1 which 
should act on the sun gear shaft 125, and the torque Tm2 which should act on a ring wheel shaft can be searched for. Torque 
Tm1 becomes equal to Torque Tes, and torque Tm2 becomes equal to the difference of Torque Tr and Torque Ter. 
[0007] While the engine 150 combined with the planetary carrier shaft 127 is rotating, a sun gear 121 and a ring wheel 122 can be 
rotated in the state of various rotations under the conditions with which are satisfied of the above-mentioned conditions about a 
collinear of operation. While the sun gear 121 is rotating, it is possible to generate electricity with a motor generator MG 1 using 
the rotational motion force. While the ring wheel 122 is rotating, it is possible to transmit the power outputted from the engine 
150 to an axle 112. By the hybrid car which has the configuration shown in drawing 1 , the power outputted from the engine 150 
is distributed to the power revived as the power to which it is mechanically transmitted by the axle, and power, and it can run, 
outputting desired power by acting as the power running of the motor generator MG 2 using the power revived further. 
[0008] Moreover, by the above-mentioned hybrid car, since the power of motor generators MG1 or MG2 can be outputted from 
an axle 112, it can also run only using the power outputted by these motor generators. Therefore, even if a car is running, the 
engine 150 has stopped or has the so-called thing [ carrying out idle operation ]. Such a description is the description common 
not only to the hybrid car shown in drawing 1 but a parallel hybrid car. 
[0009] 

[Problem(s) to be Solved by the Invention] In the hybrid car mentioned above, the case where it is running while an engine 150 
carries out halt or idle operation is considered. At this time, the torque outputted from an engine 150 is 0 substantially. If the 
desired value of the vehicle speed and the rotational frequency of an engine 150 is decided, with the nomograph of drawing 2 , 
the target rotational frequency of a motor generator MG 1 will be decided. A motor generator MG 1 outputs torque required in 
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order to maintain a target rotational frequency by the so-called proportional-plus-integral control (PI control). A sensor detects 
the rotational frequency in this time, and if lower than a target rotational frequency, the forward torque for increasing a rotational 
frequency will be outputted. Conversely, if higher than a target rotational frequency, the load for reducing a rotational frequency 
will be covered. On the other hand, control of throttle opening or fuel oil consumption is performed so that an engine 150 may 
also maintain predetermined idle rpm. 

[0010] However, a detection error may be included in the rotational frequency of the motor generator MG 1 detected by the 
rotational frequency sensor, or fluctuation resulting from vibration of a car, the backlash between gears, etc. may be included. 
Moreover, the rotational frequency of an engine 150 also repeats fluctuation. Therefore, when the above-mentioned control was 
performed, the current for correcting fluctuation of a rotational frequency to a motor generator MG 1 was in the condition of 
having almost always flowed. A motor generator MG 1 consumes or revives power with this control especially. When power was 
not substantially outputted from an engine 150 and it continued consuming power, lack of the power which the dc-battery stored 
electricity was caused, and the dc-battery may have been overcharged when having continued reviving power conversely. Even if 
rt was the case where the engine 150 had stopped, the phenomenon mentioned above may have arisen by controlling a motor 
generator 150 based on vibration of a car etc. Moreover, in spite of having not rotated an engine 150 depending on the case, 
motoring of the engine 150 may have been carried out with the motor generator MG 1 . 

[0011] Moreover, the engine speed detected by the sensor used for control of a motor generator MG 1 and the engine speed 
detected by the sensor used for control of an engine 150 may not necessarily be able to take adjustment. This mismatching is 
produced by a difference of the property of both sensor, or difference of the detection period of a rotational frequency. By this 
mismatching, consuming power might be continued with a motor generator MG 1, and the phenomenon which it continues reviving 
might arise. For example, the case where the rotational frequency of the detected motor generator MG 1 is higher than a target 
rotational frequency is considered. At this time, a motor generator MG 1 is controlled to reduce a rotational frequency by 
regeneration operation. Suppose that the engine speed of the engine 150 detected on the other hand when completed as the 
.target engine speed by the engine speed of a motor generator MG 1 is lower than a target engine speed. An engine 150 performs 
control for increasing a rotational frequency. Consequently, the rotational frequency of a motor generator MG 1 becomes higher 
than a target rotational frequency, and performs regeneration operation again. By the repeat of control of both sides, a motor 
generator MG 1 will continue carrying out regeneration operation. Such a phenomenon was one of the technical problems by the 
mutual intervention of the control of a motor generator MG 1 and the control of an engine 150 based on the mismatching of the 
detection result of a sensor. 

[0012] Furthermore, the phenomenon shown below as a technical problem by the mutual intervention of control of both might 
arise, since it usually comes out that a time lag generally follows on control and there is, the operational status of a motor 
generator MG 1 cannot fully follow in footsteps to fluctuation of the rotational frequency of an engine 150. This control delay 
leads to fluctuation of the rotational frequency of an engine 150. When idle operation of the engine 150 is carried out, it is 
controlled so that the rotational frequency turns into predetermined idle rpm. Naturally a time lag arises also in this control. 
Therefore, operation of an engine 150 might become very unstable by the interaction of the time lag of the control in a motor 
generator MG 1 , and the time lag in control of an engine 1 50. For example, as a result of outputting torque forward with a motor 
generator MG 1, when the engine speed of an engine 150 became larger than idle rpm, the fuel oil consumption of an engine 150 
was reduced and it should converge on predetermined idle rpm, but when the torque of a motor generator MG 1 fell to 
coincidence, the engine speed might fall below to idle rpm. 

[0013] By the conventional hybrid car, when feedback control of the motor generator MG 1 was carried out in the condition that 
torque is not outputted substantially, from an engine 1 50, it was found out that the various technical problems mentioned above 
arise. This technical problem is a technical problem common to the hybrid-type power output unit with which the output shaft of 
not only a hybrid car but the internal combustion engine which has the configuration shown in drawing 1 , the revolving shaft of a. 
motor generator, and the driving shaft were combined mechanically. 

[0014] This invention is made in order to solve this technical problem, and it aims at offering the equipment in which operation 
stabilized even when torque was not substantially outputted from an internal combustion engine is possible, or the control 
approach about the hybrid-type power output unit with which an internal combustion engine's output shaft, the revolving shaft of 
a motor generator, and the driving shaft were combined mechanically. Moreover, it aims at offering the hybrid car which applied 
this power output unit. 
[0015] 

[The means for solving a technical problem, and its operation and effectiveness] In order to solve a part of above-mentioned 
technical problem [ at least ]. the following configurations were taken in this invention. The power output unit of this invention in 
the pivotable condition at a different rotational frequency which has the internal combustion engine which has an output shaft, 
and the motor generator which has a revolving shaft, and had said output shaft and correlation at least A set torque means to 
set up said internal combustion engine's output torque according to the demand power which is the power output unit in which an 
output is possible, and was demanded in power from the driving shaft mechanically combined with this output shaft and this 
revolving shaft, As the power outputted from said driving shaft is in agreement with said demand power, when the control means 
which carries out feedback control of said motor generator, and said internal combustion engine's output torque are 0 
substantially Let it be a summary to have the 2nd control means which is not concerned with control by said control means, but 
makes the output torque of said motor generator abbreviation 0, and operates this motor generator. 

[0016] In the power output unit of the above-mentioned invention, when an internal combustion engine's output torque is 0 
substantially, the output torque of a motor generator is set as the predetermined value of abbreviation 0 instead of feedback 
control. When an internal combustion engine's output torque is substantially set to 0, the case where the internal combustion 
engine has stopped, for example, and self-sustaining and the so-called case where idle operation is being carried out are 
mentioned [ ****** ]. In this case, it is avoidable for a motor generator to carry out power running, or to carry out regeneration 
operation by what the output torque of a motor generator is considered as abbreviation 0 for. Therefore, the various technical 
problems accompanying control of a motor generator are avoidable. For example, the phenomenon in which originate in the 
mutual intervention of control of an internal combustion engine and control of a motor generator, and the operational status of a 
power output unit becomes unstable is avoidable. Moreover, when the power output unit is equipped with the dc-battery which 
exchanges a motor generator and power, overcharge and overdischarge of this dc-battery can be avoided. 

[0017] In the power output unit of this invention, it is based on the operational status of said power output unit. It has a judgment 
means to judge whether it results in the condition that said internal combustion engine's operational status should be avoided. 
Said 2nd control means Said internal combustion engine's output torque shall be 0 substantially, and when judged with not 
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resulting in the condition that said internal combustion engine's operational status should be avoided, it shall be a means to make 
the output torque of said motor generator abbreviation 0, and to operate this motor generator. 

[0018] In this power output unit, when judged with not resulting in the operational status by which an internal combustion 
engine's operational status should be avoided, it has restricted making the output torque of a motor generator into a value 0. The 
operational status to which an internal combustion engine's rotational frequency serves as low rotation very much, for example, 
and rotation becomes unstable as operational status which should be avoided, the inversion condition rotated to hard flow, twist 
resonance, etc. are mentioned. The resonance phenomena which produce twist resonance by the interaction of the twist 
vibration by the damper formed in the path which the power outputted by the internal combustion engine is delivered, and 
rotation of an internal combustion engine are said. By taking into consideration an internal combustion engine's operational 
status, the power output unit of this invention makes realizable operation by which the whole equipment was stabilized more. The 
advantage in consideration of these conditions is explained by the configuration 120 shown in drawing 1 , i.e., planetary gear, 
taking the case of the power output unit with which the engine 150 equivalent to an internal combustion engine, and MG1 
equivalent to a motor generator and the axle equivalent to a driving shaft were combined mechanically. 

[0019] The operational status of the power output unit which has this configuration is expressed with the nomograph illustrated 
to drawing 2 as already explained. An engine 150 shows self-sustaining, i.e., the nomograph in the case of carrying out idle 
rotation, to drawing 3 . A rotational frequency nickel is plotted by the location C of the planetary carrier shaft 1 27 as it 
illustrates, when the engine 150 is rotating with idle rpm nickel. The operational status of the thing which the axle 126, i.e., a ring 
wheel shaft, is rotating normally at the predetermined rotational frequency, then a power output unit is expressed by the collinear 
of operation shown as a continuous line in drawing 3 . If the case where the power output unit is applied to the hybrid car is 
assumed, this operational status is equivalent to the condition that the car is carrying out driving down slope. When it is in the 
operational status which requires a power output unit, as for a motor generator, it is desirable as above-mentioned to make an 
output torque into a value 0. 

[0020] Next, the case where the rotational frequency of the ring wheel shaft 126 decreases rapidly in this condition is 
considered. For example, the case where a rotational frequency becomes a value 0 as shown in drawing 3 is considered. When 
the output torque of a motor generator is maintained to abbreviation 0 under these conditions, since inertia of a motor generator 
is comparatively large, a rotational frequency is not changed rapidly. Therefore, a collinear of operation shifts to the condition 
which shows with the broken line in drawing 3 . That is, the rotational frequency of the planetary carrier shaft 127 150, i.e., an 
engine, falls. Generally, at a low rotational frequency, an internal combustion engine is stabilized and cannot operate. Moreover, 
when the damper is formed in the transfer path of power and the internal combustion engine is rotating comparatively at a low 
speed, producing resonance phenomena by the interaction with this damper is known. When an internal combustion engine's 
rotational frequency falls with change of the rotational frequency of the ring wheel shaft 126 as shown in drawing 3 , an internal 
combustion engine's rotational frequency may go into this resonance field, and operation may become unstable. 
[0021] Such resonance phenomena may be produced also when the internal combustion engine has stopped. Drawing 4 shows 
the nomograph when the ring wheel shaft 1 26 is reversed, with an internal combustion engine stopped as the continuous line. By 
the hybrid car, when going astern, it corresponds. The broken line in drawing 4 shows a nomograph when the rotational frequency 
of the ring wheel shaft 126 is set to 0 under this situation. An internal combustion engine's rotational frequency increases and it 
may go into a resonance field as illustrated. 

[0022] Moreover, an internal combustion engine's inversion may be produced. Drawing 5 shows the nomograph when the ring 
wheel shaft 126 is rotating normally as the continuous line, when the internal combustion engine has stopped. The broken line in 
drawing 5 shows a nomograph when the rotational frequency of the ring wheel shaft 126 is set to 0 under this situation. An 
internal combustion engine's rotational frequency may decrease and an inversion may be begun as illustrated. If the various 
phenomena in which it explained above are the power output units combined pivotable after the rotational frequency of a driving 
shaft and an internal combustion engine's rotational frequency had had correlation, they may be similarly produced in the power 
output unit which consisted of not only a power output unit but other integrated states which have the configuration shown in 
drawing 1 . 

[0023] In an above-mentioned power output unit, an internal combustion engine's operational status is also taken into 
consideration, and the output torque of a motor generator is set as a value 0. For example, since the torque of a motor generator 
can be controlled and the rotational frequency of a motor generator can be changed when it is judged that resonance arises, an 
internal combustion engine's resonance is avoidable. Therefore, according to the above-mentioned power output unit, the power 
output unit of this invention becomes realizable [ operation stabilized when an internal combustion engine's output torque was 0 
substantially ]. 

[0024] In addition, the judgment of whether an internal combustion engine's operational status resulted in such a condition is also 
already included in the judgment of whether to result in the condition that an internal combustion engine's operational status 
should be avoided. In the power output unit of the above-mentioned invention, when it is in the condition that an internal 
combustion engine's operational status should be avoided, and predetermined carries out feedback control of the motor 
generator, it can control piling up in the condition that an internal combustion engine's operational status should be avoided. 
[0025] Various approaches shall be possible for the judgment approach of whether to result in the operational status by which an 
internal combustion engine's operational status should be avoided, for example, said judgment means shall be equipped with an 
input means by which said judgment means inputs the rotational frequency of said driving shaft, and a means to judge whether it 
results in the condition that said internal combustion engine's operational status should be avoided based on this rotational 
frequency. 

[0026] The operational status which should be avoided about an internal combustion engine has resonance, an inversion, etc. as 
explained previously. All can be judged based on an internal combustion engine's rotation condition. Since an internal combustion 
engine's rotation condition and the rotation condition of a driving shaft have correlation, an internal combustion engine's 
operational status can also be judged based on the rotation condition of a driving shaft. According to the judgment means 
illustrated above, an internal combustion engine's operational status can be judged based on the rotational frequency of a driving 
shaft. The fluctuation of the rotational frequency of a driving shaft of resulting in the condition that operation of an internal 
combustion engine should be avoided is the cause in many cases as shown in drawing 3 - drawing 5 . Therefore, based on the 
rotational frequency of a driving shaft, there are a thing which judges an internal combustion engine's operational status, then an 
advantage whose suitable decision which suppressed the time lag to the minimum is attained. Since a time lag will arise by the 
time it originates in change of the rotational frequency of a driving shaft and change of an internal combustion engine's rotational 
frequency arises when the damper is formed in the transfer path of power, the approach of judging an internal combustion 
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engine's operational status based on the rotational frequency of a driving shaft has high effectiveness especially in a power 
output unit with a damper. 

[0027] In addition, with the judgment means based on the rotational frequency of a driving shaft, the rotational frequency of a 
driving shaft can make it a decision criterion whether to be in the predetermined range. This predetermined rotational frequency 
can be set up experimentally or analytically by asking for the rotational frequency of the driving shaft at the time of being in the 
condition that an internal combustion engine's operational status should be avoided, based on correlation with the rotational 
frequency of a driving shaft, and an internal combustion engine's rotational frequency. In addition, it is good also as what is judged 
based on the rate of change of the rotational frequency of a driving shaft etc. 

[0028] Moreover, said judgment means shall be a means to judge with resulting in the condition that said internal combustion 
engine's operational status should be avoided after said rotational frequency separates from the range where this judgment is 
materialized once it is judged with resulting in the condition that said internal combustion engine's operational status should be 
avoided, further until a predetermined period passes. 

[0029] Immediately after the rotational frequency of a driving shaft separates from said predetermined range, possibility of 
resulting in the condition that an internal combustion engine's operational status should be avoided again is high. Therefore, 
possibility of resulting in the condition that an internal combustion engine's operational status should be avoided can be more 
certainly avoided by taking the above-mentioned configuration. 

[0030] The various cases also as mechanical association in this invention shall be considered, for example, said internal 
combustion engine's output shaft, the revolving shaft of said motor generator, and said driving shaft shall be mechanically 
combined through planetary gear. 

[0031] In this case, the three above-mentioned revolving shafts do not necessarily need to be combined with three revolving 
shafts of planetary gear by 1 to 1 . For example, it may be combined with planetary gear after direct coupling of the revolving 
shaft of a motor generator is carried out to an internal combustion engine's output shaft The power output unit of this invention 
may combine mechanically an internal combustion engine's output shaft, the revolving shaft of a motor generator, and a driving 
shaft with a belt, a chain, etc. other than planetary gear, and may constitute. 

[0032] The concept of this invention explained above is realizable in various modes. This invention is also realizable as invention 
of the control approach of a power output unit as shown below. In the pivotable condition at a different rotational frequency 
which has the internal combustion engine which has an output shaft, and the motor generator which has a revolving shaft, and 
had said output shaft and correlation at least It is the control approach of the power output unit in which an output of the driving 
shaft mechanically combined with this output shaft and this revolving shaft to power is possible (a). The process which sets up 
said internal combustion engine's output torque according to the demand power required of this power output unit, (b) So that 
the power outputted from said driving shaft may be in agreement with said demand power Process which carries out feedback 
control of said motor generator (c) When said internal combustion engine's output torque is 0 substantially, it is the control 
approach equipped with the process which makes the output torque of said motor generator abbreviation 0, and operates this 
motor generator regardless of said feedback control. 

[0033] Moreover, it sets to this control approach. (a1) The process which detects the parameter about the operational status of 
said power output unit, (a2) It has the process which judges whether it results in the condition that said internal combustion 
engine's operational status should be avoided, based on this parameter. Said process (c) Said internal combustion engine's output 
torque shall be 0 substantially, and when judged with not resulting in the condition that said internal combustion engine's 
operational status should be avoided, it shall be the process which sets the output torque of said motor generator as 
abbreviation 0. 

[0034] Invention of the hybrid car shown below can also be constituted using the power output unit of this invention. It has the 
internal combustion engine which has an output shaft, and the motor generator which has a revolving shaft. Said output shaft, 
The 1st set torque means which sets up said internal combustion engine's output torque according to the demand power which is 
the hybrid car with which the revolving shaft and the axle with which it had the wheel were mechanically combined through 
planetary gear, and was required of this car, The control means which carries out feedback control of said motor generator so 
that the power outputted from said axle may be in agreement with said demand power, When judged with a judgment means to 
judge whether said wheel locks, and said internal combustion engine's output torque being 0 substantially, and said wheel not 
locking It is a hybrid car equipped with the 2nd control means which is not concerned with control by said control means, but 
makes the output torque of said motor generator abbreviation 0, and operates this motor generator and to set up. 
[0035] The driving shaft of the power output unit explained previously is equivalent to the axle of a hybrid car. Therefore, an 
internal combustion engine's operational status can be judged based on the rotational frequency of an axle. The case where the 
rotational frequency of an axle is abbreviation 0 is in the locked condition which was mentioned above. In addition, you may not 
necessarily judge whether the wheel locked or not at the rotational frequency of an axle, for example, since it usually comes out 
that the torque of an axle falls and there is when the wheel locks, it does not matter as what is judged based on torque. 
Moreover, it is also possible to use the output from this system by the car in which systems which are performing control based 
on the existence of the lock of a wheel, such as the so-called anti-lock brake system, were carried separately. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an example. 
(1) The configuration of an example : first, explain the configuration of the hybrid car which applied the power output unit as an 
example of this invention using drawing 1 . The power network of this hybrid car consists of the next configuration. The engine 
150 as a prime mover with which the power network was equipped is the usual gasoline engine, and rotates a crankshaft 156. 
Operation of an engine 150 is controlled by EFIECU1 70. EFIECU170 is a one-chip microcomputer which has CPU, ROM, RAM, 
etc. inside, and performs control of the charge of fuel injection and others of an engine 150 according to the program. to which 
CPU was recorded on ROM. Although illustration was omitted, in order to enable these control, the various sensors in which the 
operational status of an engine 150 is shown are connected to EFIECU170. 

[0037] Otherwise, the power network is equipped with motors MG1 and MG2. Motors MG1 and MG2 are constituted as a 
synchronous motor generator, and are equipped with Rota 132,142 which has two or more permanent magnets in a peripheral 
face, and the stator 133,143 around which the three phase coil which forms rotating magnetic field was wound. The stator 
133,143 is being fixed to the case 119. The three phase coil wound around the stator 133,143 of motors MG1 and MG2 is 
connected to the dc-battery 194 through the drive circuit 191,192, respectively. The drive circuit 191,192 is the transistor 
inverter equipped with the transistor as a switching element by 2 set [ 1 ] for every phase. The drive circuit 191,192 is 
connected to the control unit 190. If the transistor of the drive circuit 191,192 is switched by the control signal from a control 
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unit 190, a current will flow between a dc-battery 194 and motors MG1 and MG2. Motors MG1 and MG2 can also operate as a 
motor which carries out a rotation drive in response to supply of the power from a dc-battery 194, when Rota 132,142 is rotating 
according to external force (this operational status is hereafter called power running), can function as a generator which makes 
the both ends of a three phase coil produce electromotive force, and can also charge a dc-battery 194 (this operational status is 
hereafter called regeneration). 

[0038] An engine 150 and motors MG1 and MG2 are mechanically combined through planetary gear 120, respectively. Planetary 
gear 120 consist of planetary carriers 124 which have a sun gear 121, a ring wheel 122, and the planetary pinion gear 123. By the 
hybrid car of this example, the crankshaft 156 of an engine 150 is combined with the planetary carrier shaft 127 through the 
damper 130. The damper 130 is formed in order to absorb twist vibration produced in a crankshaft 156. Rota 132 of a motor MG 
1 is combined with the sun gear shaft 125. Rota 142 of a motor MG 2 is combined with the ring wheel shaft 126. Rotation of a 
ring wheel 122 is transmitted to an axle 112 and Wheels 11 6R and 116L through a chain belt 129. 

[0039] It is as having explained actuation of planetary gear 120 using the nomograph of drawing 2 . The hybrid car of this example 
can run in the various condition based on an operation of planetary gear 120. For example, if an engine 150 is operated and the 
planetary carrier shaft 127 is rotated, the sun gear shaft 125 and the ring wheel shaft 126 will rotate a passage clear from the 
nomograph of drawing 2 . The power by rotation of the ring wheel shaft 126 is transmitted to Wheels 1 16R and 1 16L as it is. The 
power by rotation of the sun gear shaft 125 can be revived as power by the motor MG 1. On the other hand, if it acts as the 
power running of the motor MG 2, power can be outputted to Wheels 116R and 1 16L through the ring wheel shaft 126. When the 
torque transmitted to the ring wheel shaft 1 26 from an engine 1 50 runs short, torque is assisted by acting as the power running 
of the motor MG 2. The power stored in the power and the dc-battery 149 which were revived by the motor MG 1 is used for the . 
power for acting as the power running of the motor MG 2. If operation of motors MG1 and MG2 is controlled, the power 
outputted from the engine 1 50 can be changed into various rotational frequencies and the rotation condition of torque, and it can 
output to an axle 112. 

[0040] Moreover, the hybrid car of an example may run, where an engine 150 is suspended. Where [ comparatively low speed ] 
transit is begun, while the car had suspended the engine 150, it transmits and runs power to an axle 112 by acting as the power 
running of the motor MG 2. It may run carrying out idle operation of the engine 150 similarly. 

[0041] By the way, by the hybrid car of this example, the fixed limit is prepared between the vehicle speed of a car, and the 
rotational frequency of an engine 1 50. This limit is shown in drawing 6 . According to the rotational frequency of an engine 1 50, 
the range of the vehicle speed it can run is restricted as shown in the usable field in drawing. This limit is due to the mechanical 
limit about the rotational frequency of each gear of planetary gear 120. For example, when the car is running in the condition that 
the engine 150 has stopped, a collinear of operation will be in the condition which showed in drawing 5 . By planetary gear, since 
gear ratio rho is smaller than 1, it rotates a sun gear 121 at a rotational frequency higher than the rotational frequency of a ring 
wheel 122. If the rotational frequency of a ring wheel 122 becomes still larger, depending on the case, the rotational frequency of 
a sun gear 121 may exceed a mechanical limitation. When the engine 150 is rotating as shown in drawing 3 even if it is the case 
where it is running with the same vehicle speed, the rotational frequency of a sun gear 1 21 becomes low according to it. Thus, 
based on the principle of operation of planetary gear 1 20, the limit shown in drawing 6 is prepared between the rotational 
frequency of an engine 150, and the vehicle speed by the hybrid car of this example. The hybrid car of this example may run 
based on this limit, carrying out idle operation of the engine 150, even if it is the case where the output from an engine 150 is not 
required. 

[0042] The whole operation of the power output unit of an example is controlled by the control unit 190. A control unit 190 is a 
one-chip microcomputer which has CPU, ROM, RAM, etc. inside like EFIECU170. The control unit 190 is connected with 
EFIECU1 70, and both can transmit various information mutually. A control unit 190 can control operation of an engine 150 
indirectly by transmitting information which is needed for control of an engine 150, such as a torque command value and a 
command value of an engine speed, to EFIECU170. The control unit 190 is controlling operation of the whole power output unit in 
this way. In order to realize this control, the sensor 144 for getting to know various sensors, for example, the rotational frequency 
of an axle 112, etc. is formed in the control unit 190. Since it is combined mechanically, in this example, the ring wheel shaft 126 
and an axle 112 form the sensor 144 for getting to know the rotational frequency of an axle 1 12 in the ring wheel shaft 126, and 
are using it as the sensor for controlling rotation of a motor MG 2 in common. 

[0043] (2) Explain torque control processing:, next the torque control processing in this example. The processing which outputs 
the power which torque control processing controls an engine 150 and motors MG1 and MG2, and consists of the torque and the 
rotational frequency which were demanded from a driving shaft 112 is said. The flow chart of the torque control processing in 
this example is shown in drawing 7 . By CPU in a control unit 190 (only henceforth CPU), this routine is repeatedly performed by 
the timer interrupt for every predetermined time. 

[0044] If a torque control manipulation routine is started, CPU will set up target rotational frequency Nd* of an axle 1 12, and 
target torque Td* (step S100). Target rotational frequency Nd* and torque Td* are set up according to the current vehicle 
speed, the amount of treading in of an accelerator, etc. Although illustration was omitted in the flow chart, in this processing, 
CPU has read these amounts of many. 

[0045] Next, CPU sets up demand power Pe* of an engine 150 (step S1 10). Demand power Pe* of an engine 150 is called for by 
total with the transit power called for by the product of target engine-speed Nd* of an axle 112, and torque Td*, the power by 
which charge and discharge are carried out from a dc-battery 194, and the power which the drive of auxiliary machinery takes. 
For example, when it is necessary to discharge excessive power from a dc-battery 194, demand power Pe* to an engine 150 can 
be decreased that much. Moreover, to operate auxiliary machinery, such as an air-conditioner, it is necessary to output too much 
the power which is equivalent to the power for auxiliary machinery besides transit power from an engine 150. 
[0046] In this way, if demand power Pe* to an engine 150 is set up, CPU will set up the operation point of an engine 150, i.e., 
target rotational frequency Ne*, and target torque Te* (step S120). The operation point of an engine 150 is set up by choosing 
from a map the operation point with which operation effectiveness becomes the best fundamentally. 

[0047] The operation point of an engine 150 and the relation of operation effectiveness are shown in drawing 8 . The curve B in 
drawing shows the rotational frequency which can operate an engine 1 50, and the threshold value of torque. It is an effectiveness 
line that the curve shown at alpha1%, alpha2%, etc. in drawing 8 becomes respectively fixed [ the effectiveness of an engine 150 ] 
etc., and it is shown that effectiveness becomes low at order (alpha1% and alpha2%). An engine 150 has high effectiveness on the 
operation point limited comparatively, and effectiveness falls gradually on the operation point of the perimeter as shown in 
drawing 8 . 

[0048] The curve shown by C1-C1, C2-C2, and C3-C3 is a curve with the fixed power outputted from an engine 150 among 
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drawing 8 , and the operation point of an engine 150 will be chosen on these curves according to demand power. The condition 
that demand power is low is shown in order of C1-C1, C2-C2, and C3-C3. For example, when demand power Pe* to an engine 
150 is equivalent to the power expressed with curvilinear C1-C1, the operation point of an engine 150 is set as A1 point to which 
operation effectiveness becomes the highest on Ccurvilinear CI— 1. On C2-C2 curve, the operation point is similarly chosen as 
A2 point at A3 point on C3-C3 curve. The rotational frequency of an engine 150 and the relation of operation effectiveness on 
Ccurvilinear C1-C1, C2-C2, and C3-3 are shown in drawing 9 . In addition,. for convenience, although three of drawing 8 are 
illustrated, the curve in drawing 9 is a curve of explanation which can be innumerably drawn according to a demand output, and 
can choose the operation point A1 point of an engine 1 50 etc. innumerably. Thus, the curve drawn by connecting the point that 
the operation effectiveness of an engine 150 is high is the curve A in drawing 8 , and calls this a performance curve. 
[0049] When demand power Pe* of an engine 150 is a value 0, an engine 150 will be in a haft or idle operational status. For 
example, it corresponds to the run state which requires the case where a hybrid car runs only under the power from a motor MG 
2, the time of driving down slope, etc. About whether an engine 1 50 stops or it becomes idle operation, it is set up based on 
various conditions. Based on the limit previously explained by drawing 6 , idle operation of the engine 150 is carried out with the 
comparatively high vehicle speed. Moreover, idle operation is carried out when it is judged that warming up of an engine 150 is 
required. 

[0050] Based on the operation point of the engine 150 set up by the above processing, CPU sets up target rotational frequency 
N1* of a motor MG 1, and torque T1* (step S1 30). Since target rotational frequency N1* of an engine 150 127, i.e., a planetary 
carrier shaft, and target rotational frequency Nd* of an axle 112 126, i.e., a ring wheel shaft, are set up, target rotational 
frequency N1* of the sun gear shaft [ 1 ] 125 MG, i.e., a motor, can be set up with the nomograph of drawing 2 . Of course, at 
step S130, target rotational frequency N1* of a motor MG 1 is set up by the predetermined proportion equation drawn from the 
nomograph of drawing 2 . 

[0051] Although target torque T1* of a motor MG 1 is fundamentally set up by the so-called proportional-plus -integral control, in 
this example, target torque T1* is set up in consideration of further many conditions. The flow chart of setting processing of 
target torque T1* of a motor MG 1 is shown in drawing 10 . 

[0052] In this processing, engine target torque Te* is inputted first (step S150). This target torque Te* is the value set up at 
step S120 of drawing 7 . Next, the rotational frequency Nd of an axle 1 12 is read (step S152). This rotational frequency can be 
read by the rotational frequency sensor 144 shown in drawing 1 . In this example, the rotational frequency sensor 144 has 
detected the rotational frequency of the ring wheel shaft 1 26. By the gear ratio of the gear by which it is placed in fact between 
the transfer paths of the power to the ring wheel shaft 126 empty-vehicle shaft 112 etc., although the rotational frequency of the 
ring wheel shaft 126 and the rotational frequency of an axle 112 are not in agreement, they do not interfere. 
[0053] It judges whether the absolute value of CPU of the inputted rotational frequency Nd is smaller than the predetermined 
value alpha (step S154). Although the axle 112 was locked by this processing, it judges whether it is no. The predetermined value 
alpha is a value used as the criteria which judge whether the axle 112 was locked, and can be set up in consideration of the gear 
ratio of the gear by which it is placed between the transfer paths of power etc. It judges in the absolute value of a rotational 
frequency Nd for performing an appropriate judgment on the both sides of advance and go-astern. There is fixed width of face in 
the field to which an engine 150 produces resonance as shown in drawing 3 . Therefore, as for the predetermined value alpha, it 
is desirable to set up by the width of face according to the width of face of a resonance field. On these specifications, the case 
where the absolute value of a rotational frequency Nd is smaller than the predetermined value alpha of explanation is called for 
convenience the case where an axle 1 12 is locked. Even when the axle 1 12 is rotating to some extent depending on the value of 
alpha, it may correspond to the lock condition said to this specification. 

[0054] When the absolute value of a rotational frequency Nd is smaller than the predetermined value alpha (i.e., when it is judged 
that the axle 1 12 is locked), target torque T1* of a motor MG 1 is set up by PI control (step SI 60). Target torque T1* is set up 
based on the current rotational frequency of a motor MG 1, and deflection with above-mentioned target rotational frequency 
N1*. When a current rotational frequency is lower than target rotational frequency N1*, target torque T1* becomes forward 
torque, and when reverse, it becomes negative torque. The gain used in case torque T1* is set up can be set up by experiment 
etc. 

[0055] a ****** [ that the engine 150 has stopped CPU when the absolute value of a rotational frequency Nd is larger than the 
predetermined value alpha (i.e., when it is judged that the axle 112 does not lock) ] (step S156) — and it judges whether idle 
operation is carried out (step S158). When you judge that an engine 150 is [ under / a halt / or idle ] under operation, let target 
torque T1* of a motor MG 1 be a value 0 (step S162). It is not, either and an engine 150 is not stopping, either, and when judged 
also with it not idle being [ be / it ] under operation, either, target torque T1* of a motor MG 1 is set up by PI control (step 
S160). If target torque T1* of a motor MG 1 is set up by the above, a target torque T1* setting manipulation routine will be 
ended, and it will return to a torque control routine. 

[0056] CPU sets up the operation point of a motor MG 2, i.e., target rotational frequency N2*. and target torque T2* based on 
the operation point of the engine 150 set up by the above processing, and the operation point of a motor MG 1 (step S200). The 
target rotational frequency of a motor MG 2 is set up based on the nomograph of drawing 2 . That is, target rotational frequency 
N2* is equal to target rotational frequency Nd* of the ring wheel shaft 126. Moreover, target torque T2* is set up by PI control. 
[0057] In this way, according to the set-up operation point, CPU controls operation of motors MG1 and MG2 and an engine 150 
(step S210). The electrical potential difference impressed to the three phase coil of each motor according to the target rotational 
frequency and target torque which were set up is set up, and control of motors MG1 and MG2 switches the transistor of the 
drive circuit 1 91 ,192 according to deflection with the applied voltage in this time. About the approach of controlling a 
synchronous motor, since it is common knowledge, detailed explanation is omitted here. 

[0058] Since the control processing for operating on the set-up operation point also about an engine 150 is common knowledge, 
it omits explanation here. However, EFIECU1 70 actually controls an engine 150. Therefore, in the processing in step S700 in a 
torque control routine, processing which transmits required information, such as the operation point of an engine 150, to 
EFIECU170 from a control unit 190 is performed. CPU of a control unit 1 90 controls operation of an engine 150 indirectly by ' 
transmitting this information. In addition, when the engine 150 is carrying out idle operation, the engine speed is controlled to 
maintain the idle rpm set up according to the water temperature of an engine 150 in the range of 1000rpm - 1 300rpm. 
[0059] According to the power output unit explained above, based on fluctuation of the rotational frequency of the motor MG 1 
which originates in fluctuation of the rotational frequency of an engine 150, vibration of a power output unit, etc., and is 
produced, it is avoidable by setting target torque T1* of a motor MG 1 to 0 during a halt of an engine 150 and idle operation that 
a motor MG 1 carries out power running, or carries out regeneration operation. Moreover, the phenomenon in which operation of 
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an engine 150 becomes unstable is avoidable with the interaction of control of an engine 150 and control of a motor MG 1. 
Moreover, it is avoidable with operation of a motor MG 1 that overcharge and overdischarge of a dc-battery 194 arise. In 
addition, this effectiveness can be acquired even when the judgment in step S154 of drawing 10 , i.e., the judgment of whether 
the wheel locks, is omitted in the above-mentioned example. 

[0060] Moreover, in the above-mentioned example, when the axle 112 locks as drawing 10 showed, even if an engine 150 is halt 
or idle operating, torque T1* of a motor MG 1 is set up by PI control (step S160). For example, an engine 150 considers the case 
where the car is running by idle operational status as shown in drawing 3 . When a wheel locks and the rotational frequency of 
the ring wheel shaft 126 falls as explained previously, if the torque of a motor MG 1 is a value 0, a nomograph will be in the 
condition which showed with the broken line in drawing 3 . At this time, the rotational frequency of an engine 150 becomes 
unstable [ operation of a power output unit ] in order to go into a resonance field. In the power output unit of this example, the 
torque which was set up based on the nomograph from the motor MG 1 in this case, i.e., the torque which maintains the 
rotational frequency of an engine 150, is outputted. Therefore, a nomograph becomes like the alternate long and short dash line 
in drawing 3 , and the rotational frequency of an engine 150 is not changed. Consequently, in this example, it is stabilized and a 
power output unit can be operated. Moreover, it can be made to break away promptly, even if the rotational frequency of an 
engine 150 goes into a resonance field, without piling up in a resonance field. 

[0061] When going astern, with an engine suspended and an axle 1 1 2 locks ( drawing 4 ), or when moving forward and an axle 1 1 2 
locks ( drawing 5 ) t an engine 150 can prevent going into a resonance field or reversing by outputting torque from a motor MG 1 
similarly. 

[0062] In addition, in this example, in target torque T1* setting processing of drawing 10 , when the axle 112 locks, predetermined 
torque shall be outputted from the motor MG 1 (steps S154 and S160). If an engine 150 is released from a lock condition once an 
axle 112 locks during a halt or idle operation, torque T1* of a motor MG 1 will become a value 0 immediately. On the other hand, 
predetermined torque can be outputted from a motor MG 1 after the axle 112 was released from the lock condition until a 
predetermined period passes. Since possibility of going into a lock condition again is high immediately after releasing an axle 112 
from a lock condition, operation stabilized more is realizable by outputting torque from a motor MG 1 until the rotational 
frequency of an axle 1 12 is stabilized enough. However, if this predetermined period is lengthened, the problem resulting from 
control of a motor MG 1 may arise. Therefore, it is set up by experiment etc., a predetermined period taking into consideration 
both possibility that an axle 112 locks again, and possibility that the problem resulting from control of a motor MG 1 will arise. In 
addition, it is not necessary to necessarily set up a predetermined period by "time amount", and it may be set up by the number 
of steps which performs a control manipulation routine. 

[0063] Moreover, in the above-mentioned example, the predetermined value alpha used as the decision criterion of whether an 
axle 112 locks is made into constant value. On the other hand, the predetermined value alpha shall be changed according to the 
vehicle speed. When an axle 112 locks, whether it goes into the field which produces resonance changes an engine 150 also at 
the rotational frequency of the sun gear 121 at that time, as shown in drawing 3 . For example, if the condition empty vehicle 
shaft 112 with the high engine speed of a sun gear 121 locks, although the vehicle speed is lower than the condition which 
showed in drawing 3 , and the engine speed of an engine 150 falls, it may be necessary to go into a resonance field. Therefore, if 
the map which set up the predetermined value alpha according to the vehicle speed is prepared and the predetermined value 
alpha is fluctuated according to the vehicle speed, it will become possible to control the operational status of a hybrid car more 
appropriately. 

[0064] As a configuration of the hybrid car which applies this invention, various configurations besides the configuration shown in 
drawing 1 are possible. In drawing 1 , although the motor MG 2 is combined with the ring wheel shaft 126, even if it is the 
configuration that the motor MG 2 is not combined, it is possible to apply this invention. Moreover, the configuration with which 
the motor MG 2 was combined with the crankshaft 156 of an engine 150 can also be taken. This example of a configuration is 
shown in drawing 1 1 . In drawing 1 1 , the integrated state to the planetary gear 120 of an engine 150 and motors MG1 and MG2 is 
different from the example of drawing 1 . It is the same as drawing 1 at the point that a motor MG 1 is combined with the sun 
gear 121 of planetary gear 120, and the crankshaft of an engine 150 is combined with the planetary carrier. In drawing 1 1 , a 
motor MG 2 is different from the example of drawing 1 at the point by which direct coupling is carried out to the crankshaft of 
the engine 150 instead of a ring wheel. Since the engine speed of an engine 150 is influenced with fluctuation of the engine speed 
of an axle also in this configuration, this invention is applicable. In addition, with the configuration of drawing 1 1 , this invention is 
applicable with the mode which can apply this invention and sets up ** also by the mode which sets up the torque of a motor MG 
2 according to the contents of the same processing besides in the case of applying this invention in the mode which sets up the 
torque of a motor MG 1 by processing shown by drawing 10 . 

[0065] As mentioned above, although the gestalt of operation of this invention was explained, as for this invention, it is needless 
to say that it can carry out with the gestalt which becomes various within limits which are not limited to the gestalt of such 
operation at all, and do not deviate from the summary of this invention. 



[Translation done.] 



http://\Aww4jpdljnpit.gojp/cgi~bin/tran_web_cgLejje 



2007/10/04 



JP,2UUU-U32611,A [DESCRIPTION OF DRAWINGS] 



1/1 K-V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the hybrid car using the power output unit as an example 
of this invention. 

[Drawing 2] It is a nomograph explaining the working principle of the power output unit of an example. 
[Drawing 3] It is a nomograph when the engine is carrying out idle operation. 
[Drawing 4] It is a nomograph in the case of going astern by the engine shutdown. 
[Drawing 5] It is a nomograph in the case of moving forward by the engine shutdown. 

[Drawing 6] It is the explanatory view showing/the relation between the vehicle speed and an engine rotational frequency limit. 
[Drawing 7] It is the flow chart of a torque control routine. 

[Drawing 81 It is the graph which shows the relation between the engine operation point and operation effectiveness. 

[Drawing 9] It is the graph which shows the relation of the engine speed and operation effectiveness in demand power regularity. ■ 

[Drawing 101 It is the flow chart of a target torque T1* setting manipulation routine. 

[Drawing 11] It is the explanatory view showing the example of a deformation configuration of the hybrid car of this example. 
[Description of Notations] 
112— Axle 

114 — Differential gear 

1 1 6R, 1 1 6L ~ Driving wheel 

119 — Case 

120 — Planetary gear 

121 — Sun gear 

122 — Ring wheel 

123 — Planetary pinion gear 

124 — Planetary carrier 

1 25 — Sun gear shaft 

126 — Ring wheel shaft 

127 — Planetary carrier shaft 

129 — Chain belt 

1 30 — Damper 

1 32 — Rota 

133 — Stator 

142 — Rota 

143 — Stator 

144 — Resolver 
150 — Engine 
156 — Crankshaft 
1 70 — EFIECU 

1 90 — Control unit 

191 — 1st drive circuit 

192 — 2nd drive circuit 
1 94 — Dc-battery 
MG1, MG2 — Motor 



[Translation done.] 



http://www4JpdlJnpit.gojp/cgi-bin/tran_web_cgi_eije 



2007/10/04 



<19)0*BH#fW (J P) (12) & »£p & $g (A) (n)49ftttm£n#9 

#192000-32611 
(P2000-32611A) 



(43) 'AM a ¥/£l2*p 1 £ 28 B (2000. 1 . 28) 



(51)IntCl. 7 




F I 


r-?3-r(t*#) 


B 6 0 L 11/14 


■ 


B6 0L 11/14 5H111 


H 0 2 K 7/10 




HO 2K 


7/10 C 5H6 0 7 








»*ffiO»8 FD (£ 13 H) 


(21)fHB{## 


ftBHMO-214909 


(71)ffl©A 


000003207 










(22)m«B 


¥j£l(Mp 7 n 13 0 (1998. 7. 13) 




g*ij&gffliu h a i #» 








IJJP 01e 






















(74) im a 


100097146 








#a± Tffl si* (*2*) 






F^— A(##) 5H111 BB02 BB06 CC16 CC25 DD05 








DD06 DD11 EE01 FF04 FF05 








FF13 GG02 GG09 CG17 HB01 








5H607 AADO BB09 0C03 CC05 CC07 








EE28 EE33 BE34 FF24 HH03 



(54) wwo&m #}ftmt)msRzf*<DMwijmii.ifiiz/\-f-7Vy vmm 



(57) mm) 

mm) *-isi?>k. *-9t. mmmt^wm^ 

IMIk^m ^Wvk, *-9b, ®MWt*WM 
lew:*— *©BIS h/w^^s§ofci-5r tx% *—9<o 




1 

5ct5(c s m&9Smtmt:7 4-\ t '<yirMM't&M 10 
$¥18: 

Mmn2<D®m^m\t y 20 

7^g„ 

-J.*|J£ $ ftfcfl KR*J£as fiJcStl- 5 4BBA>& BWEIhHE 

$ nr ^ h z. t mm t -r z> w>n m 

RlsllsttJc«ltt«jK:jg'&*tLfcKI(ittd^»^Srttl*pf 
ttitl f«^*rRS+5xat, (b) MGHtt«l^& 
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«ft»««Sr7^-K^s'^«iWi-53jBi, (c) 

Sr*ffli-5l8i. (a 2) 
5**ffja»SrWS1-5IS4:tfll*, HU1BXH (c) fi N 

7J h/W&titO\ZLX&W^W»&mmirZWfet& 
[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] Hic^^Jy^STti, iyy>i 

5 0t x «9&%«fiKMGl. MG2<b^{ixe3ixT^ 
S. H*tt\ l"?*?!)*-*! 2 0ZftLXmWfi\Z.f& 
-a•$i^TV^5„ 77**]) *r-Yl 2 Ott, ^fiftCirt 
ffFllWTI^t ifi^tKD^-yiz^^f^tz 3 000 
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-m, <$-bX*®mirZ>V>¥ J r l 2 l, -v-y^wmm 

3, £b\ZZ<Df\-mX'\E\mtZ> ] J >f¥^l 2 2Xh 

t°-^-^^r-y 1 2 3li7°7^^y=¥-ty 
7 1 2 4lC|ft5:$tLTV'5,„ El 1 tfW y y K^PTC 
|* % 5 Ott^y*? V *\VT 1 2 4ICjfe<£ 

£tt-c<^5 0 mM^WMMG i te-y-y^ 1 2 1 ic^-g- 

£*VC^5„ miB§tt«SMG2«:yy^=¥irl 2 2lOj£ 
3-£*VCV^ 0 V V*f*\\ 2 2li^^-y-<^H 2 
9|Cj;!9^:$lbl l 2£M"g-£*l/tl^ 0 
[0 0 0 4] W y ]) y Yim(D&*Wmfc*: 

V^-C^i-S 0 3/7*^=^12 0(4, ±$L*:3o 
cD|nIfetoo5*5, 2o(0@te#cD|lHGik:*3J:U ? h/w^ 

t m&<D®&m<D®mttMtf®:*. z t ^ o vx 

[0 0 0 5] 02 fc#H0©-0IJ£*-*-. ^W^^lllte 

s) ^yymtti2 6 (iatp©R) &ffissfcfc9, 

<tftSitt«R<DMS:i : p tert$H-*{fc1IC 
^y^riryTttl 2 70j4g<b1-5 0 p {4 y V-^-f 1 
2 2 (Z r ) iCtt-fZ-ty^ 1 2 1 Oflftfc (Z 

s) OitT-fcSo C ? LT^i^ftfc&gS, C, R\Z 

*^-e*i©*ir©iEitetanoia(EScNs, nc, Nr*/ 

3owlHji(EWiro5*)2oo|pHEtt©|lIte|gC/!)^ 
Sl*©EI(Ett<BEME*$:#«> set 5 0 
[0 0 0 6] 2 0-CI4, 

§ , mtt&mmw tLx&<o&\, ^mtcnz t ^ ? tt 

1 2 7(C#/Tf5 ^IrTe t-f5„ r<Dt§, 0 2 
lSllih^^Te©*|6Hcjfi:i:-C3£*5. 4fc, y ^y** 

s , t e r mmKftm-tz>j]<n$tmm\\z.m^x v 

;V?T e *mW£2-O<Dt>\ZftW.\stzh<DXhZ> 0 IT 
e s — p y ( 1 + jo ) XT ej rTer = l/(l + 

x\ mfrxmrnmrnt Lxmv&^tfttix^zk^ 
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z^Tml, yym»fflt'<th/^Tm2 5: 
tfcir t/4^#5. h^Tmllih^Tesif 
L<ft*K F;^Tm2lih/^Tri:h/^Ter© 

[0 0 0 7] yy*fiV**VT®l 2 7\cfa&£)xtc 
a^S^l 5 0#lsI|E&L-C^-5i:#» ftf^*i»fcB8+ 

"C£3. -y-^^ir 1 2 1 jSSEHEL-CVS^tt:, *co@ 
10 te»*Sr*JfflLTtt»5l«ttlMG 1 \zi.0)&m,-fZ>^t 

tf-ssmxhz, v yy^i 2 2&®mLX^zt% 

f4, xy^yi 5 o*»e>W^S*ifcKi^Sr*tti l 2lc 
*#WT?*>5. mil^LfcmSrWi-5 
A^fyy y K*ffiT?i4, xy^yi 5 o*»fca*Sixfc 

tt»)3§mi$MG 2 5 r. £ ± o xffiMnWitiZ 

mfiLte&bjSEm-zzbifix-zz. 

[0 0 0 8] Sfc, ii$©/^yy y K*WCtt» ftfl 
20 ^liMG 1 SfdliMG 2»1^^*#1 1 2frt>mt) 

hz>o ^(Di.o tmrntm 1 tc^ Ltz^j yy y k*im 

[0 0 0 9] 

mzLft&b£nvx^zm&i%z.z> a ^ 

%km2<D&mm\c£ox. si^tiMG 1 ©isini 
rsfcft^Kft h/u^sr, v^^sjtwa^ftsmi (p 

1 5 0 t)Brfe<DT4 \*A>m8ik*mm-& ± 5 

[0 0 10] Lri>U lHl|teic-feyf-{C«t 9^W$tL5tt 

H*sjR%*»*r*9iS1-. lot, ±!E«3?£fro7c4I 
^, «S)ISmi«MG 1 tctt, @$Kic0^iiSr^jE1-5fc 

50 iMiiMGiu, zomm^^x, ®7J&«mL 
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y 1 5 O^iLT^-S^-a-T-fcoTt, 

ottt v ^y^yi 5 O&Iell^-frSi&g^ftWcira 
frC>-f , SKl^mitMG 1 T-^y v?y 1 5 0 * y 

[0 0 11] Sfd, «Kl^l^MG lflDftJfPfcfll^&iX 

a*ii»L§iEttfc?>, in* ua»* c 5 - 1 <b 

ifeofc. 0iJx.tf, &W$*T,fc*ft3ISJ$MG lroEIte^ 
fclBMlPSixS. Z<D—jjX\ ll^liMG 1 OlHlteic 

a* BanWE»»ciix*Lfc^-ettas^fc3i^^^ 1 5 

0WlHlte«[*sa«{|eltel«rJ:iJt,tev^i:1-5 D xy-^i 
SOttBteftSrJU-t-fcftofMlipSrfi 1 ?. «ft 
*««MGl©iItejRttBI!llEl<E»J:IJt>iS5<49, ff 
t>*lEl±aiSSrtT9 0 3X*«Z5iW1B<o*| 9 iB Utc J: «j . lift 
»«WMGlfil§l£jltefcUfctt3rifcfc5. :H 

t«MGl©ffl||lti^yi 5 OOjRHiPtOffiET* 

[0012] £<blc:, IPf#o«l#l«)|§£retilcJ:SfMg 
»tct±B#BB3Sn*s# 5 5a»e>, iy^y 1 

5 0<D®tm<D9mK.*kl^ «ft3§®j£MG 1 

5 0©B(E»:©£ttfcofc#3. xy-^i 5 0#r>f 

B*IB«ttis^t5. «oT, «ft3SttiMG 1 life 

#ttfc*£SK:4S£i!Mbofc Q #Jx.tf®ft3§«1$M 
G !X'lE<DY>\'t1imt)£*ltz.1fc^ xy^yi5 0© 

G 1<D \>/l'?fri&TLXL,$.o i irfciot, mWAifi 
74 Y^^mmi T K * "C^T L T L * 5 r £ # *> o 
fc. 

[0013] %%k<D^ZfV y Kmw-ett, ^y^yy 1 
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t\ «ft3§«$MG 1 £7 W - K'< y f f&j^ L/cJ#£ 

Mm^teb-f. rt«M»ii©w*«i, mft^s^roiEiite 
©ft^tti^aic*3i<D!s®T-fe5„ 

[0 0 14] *wm. frfrZWMZMfri-ZtcMcfj: 
[0 0 15] 

KT^^Sofc, *igi^wft^a^^a(i, m^m 
-a-^^cjEftw^^ft^^tti^^igftft^a^fi-cfo 

N/^SrK3rf5 W^RS^fte, tul2|gft#^bW 

30 h/\s?zmo^Lxmmm%WM*wmirzm2<Dmw 

[0016] ±mmm<DW}titii^m@.xix ftmmmv 
mt>h/is?&muMcox'h2,m£iu-t, mm^mm^ 

mtl V/\>*%7'(-Y'<ytfflWX'\it£<, B&OcDgff^ 

mz.tfftm®mtfw±Lx^z,®& 

LT*3< r <t J: 9 v ft«58««|dS/jfT5IteLfc9|5l4 
40 5IteLfct)i-SrtSrlaI»T?f *. lot, ttftl§®# 

oflnwis ±t>*ffift%a«<D$i]^i(75iBST^^gia LTft 
[0017] *3Sipi©»*ai*i6«fcJsv^T, luieft^i 
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[0018] ^mtimtimmx^ mm%w&<Dm 

IS: 9 filb 2:, f*l«Mcoie]!Sg k ©ffiSfftB l£<£oT£C 
let*), *«W©»*W*»iitt, gg£ft<0,fc!)££ 

2 0iaot«ii:tiat5xy^i 5 o tmm 

[0 0 19] RMRWLfc»«K a»*»««l*Sr*i-5«i 
So B3fciy5?yi 5 Oflsg&gte, BP*>7>f K/HhI 

7*?y**r])Tmi 2 7cO-figClC|s]$g$tN i#/n 
5/ h £ft5„ fiP*> y y^-H* l 2 6 Wjf;£co|l] 
SSicT'jEteLTV^^tcDtl-tlfi, ft^a^gcoate 

-a-jctt s H(r^©at)mKig«iU4tti^h^^so<!:i- 
[0020] ftic, rco^irey y^-Htt 1 2 6 coisi 

*1-^(c^ff1-5o 0*9, 7y*?V**})7®l 

2 7 X gp^^y^vi 5 o<D\simmn&T-rz. -irk 

fctfCV^. 0 3kl*LfcjifJ, !J ^^^r-tttl 2 6 CO 
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[0 0 2 1] Lfc#fiS*Hrt*8tf»M#ffJfcL-CV^ 
yy^^-¥$il 2 6;6SKteLT^S#£<D#»B&£i» 

im^-FZo frfrzftUTx-v 2 6<oih]|s 

[0 0 2 2] rtiWIBoifiteSr^CS^&fc* 

ttl 2 6*S]E<ELTlr^5»^0#i»EI*Sli»"C*LTV^ 
5, ^■5^»TT*y ^*Mr«il 2 6 ©HHSlfciS 0 K: 

4ofe*&©*i»H«rH5tf©flfc»"e*i-. 0*1-5a 

20 [0023] ±.m<DWit)mjjmmx\-£. ^mmm<Dmm 

®$co Wu* Srfla»LT*S6»««©|HHE«:Sr^l:$-a' 
T*#5o &oT, JtJ*©M;fclil;*j§SII»cJ;*Ui, #3§PJ! 

[0024] ^flsigosss^fii^iHiji^tts^ 

ilE^BJcOft^tH^^gT'fi, rt^ill8cOSiK«ffi/5 5 [Hj 

[0025] ftmikmommintfiBim&fiz^wfc 

K)WcoH]tem^A^1-?.A^^©i:, mlKrt^llMtoa 
S-^V ^T*iJ^1" 5 ^© t -5 1 co k 1" 5 r t &X * 
[0 0 2 6] 5fe{-lftBJLfcjit), ft&ttHfcOVt-ClBfii 

ntrt«Mco[H]|g^tUcS<5v>T*iJ»r1-5 r. ktfx% 

z>, ftmmmvmmviMkmmmcDmmwnkitmMtf 
hzfrh, mwmo\m^m\z.m^x^mmm<r>mu 

50 Sr^-rSit^-efTS. 0 3~05^Lfcii9, 
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<Dmm<DmhmMX'hz>^ tft&w lot, mm 
t co t i-tin . n# man £ tt* id* x. it mm tnwatf *i 

TWWr3Hfci«*v\ 10 
[0 0 2 7] ftfc, «»tt<7)llte#teg<5<*j;£#a-? 

-fa 5. i<&0r£©l§HE8fcra: % Bttitto 

Uliltoic^** 3 r. i <fc 9 fS*W£ fcf4«WrBj£R£-f 

[0 0 2 8] 4fc, iifE*iJS¥l9:tt, £ttc v MiS« 
^IS©a^«l)4S|5)5i$n-5-<t^fllJcS5t-fi#lJ£ 20 

[0029] B»«©iEite»*siMnE9f^©«siHd»e>^n 

[0 0 3 0] *3SM»c*i»t5ttl«Wftfe'&i: LTkffi* 30 

V ¥V&frLXWMIfy\c1£&£tiX\,^Z>^<Oi:-tZZb 
[0 0 3 1] rcDif-S-ld&^T, jjj-f Lt±|E3o©|lI 

9 y +0 3 orom^wjc i *t i icjs-a-^ 

7** y *"VOflHC</W h^^-Wj: t*T«^i8<7> 40 

ta^ttu flttbjsmoiBHEMK ig»w^^«6*i(c^-a-L 

[0 0 3 2] £t±T?R93 Ufc*»W©1lfca:l4, ©IB 
•5ttfc««Wfc|$^SiifcWB*lii»blb*«rliJ*^r«i4 

»*W*|g«©iWW*jSfe-CfcoT. (a) mWltttiitl 50 
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hA^srKS-raia*, (b) mieKtttta>&titfj 

»«««::7*-K/<y*IWfp-*-5lSJ:, (c) ftufS 
^SIKcottl^ h/w^^H®6<)lc0T*fe5^{c{i, ffr 

t> h*?*&o\cLx&m}%w&*wm-rz>Tmk& 
mS-ZMWjtkX'hz. 

[0 0 3 3] *»!i»SIW»*ifelC*JV^"C, (al) 

tij-fSISt, (a 2) -*KlS<S<,vC, mf 

*»S:*!IS-rsxei:SrfliA, IfJElS (c) fi % fiiart 

lOSS-raiS-cabSt©*-*-*;! t fc-e# 5 0 
[0 0 3 4] #38K©ft^ffl;^g£fiJffl LT, glTfc 

^^HSW^OT-fef), ^o, irtB4ctt^n y7 LT^ 

mfrb-f, mmn$i%m$k<DtiiJ]hfr?t:mo\zLx® 

[oo35] %\mw LtcW)jjmtimm.<n®mmi'^ 
7v y v$m<omb\m^irh a lot, nmnmm 
Km^xftmm<»wmim*W5i-rz>z.ktfX'% 

%> 0 ^ttiOOteifc^B&O^^oT^S©^^ ±$Lfc 
b ;/ 7 LfcttH-CifeS. **5, Wo?? Lfc*»5*» 
li^-f L 1 3EW convict J; o T Wlfrt" 5 1> < T 

\>i.\\ WXti. %ffiti>vyy- LX^^zmeritazMUn 

[0 0 3 6] 

(1) 3Ufi09O«dc: tttif)^, *^0JcO^JS^Jt LT 
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1 SrfflV^TRWfS. y K*iSf<&» 

ftfcjii^i; Ltwxy^yi 5 o\tm%(D$y y 

^•y^i 5 OOStefiEF I ECU 1 7 OiCi 9 
S*l"CV*S. EF I ECU1 7 OttfigRKCPU, RO 
M, RAMf^f^7>f ^/•^^Dayfa- 

v \ xy-^15 0 QttfMJftt* £ Hff-f io 

B^fc^fcLfcrt*, wtiP5<Dffl^l4r Bill £ -f-5 fc#> 
(c, e F I E C u l 7 o i:fixyi?y i 5 0 ©IlEtl 

[0037] mt>mma$, m^-^MG 1 , mg 2 

^{ixi^ixTV^. t-^MG 1 , MG2lt RIJWtM 

3-r;u^#HJ$ixfc^x-^ 13 3, i4 3££4Bx. 
•5„ * 1 3 3, 1 4 314$"-* 1 1 9(C@^$H 

TV>5 0 *-^MGl, MG2©^f-^ 1 3 3, 1 4 20 
3 ^^[H^tb7tH^3-f ;H4, ZftZ'tim®®® 1 9 
1, 1 9 2Sr^LT^2/7 L y 1 9 4 UlgHSStl/tl^S. 
BftlHKl9 1, 1 9 214, 4MB^fcfc^^y^-^3U 

Z^O^-fX-hZ* KttSIBl 9 1,19 2I4$IJW^ 
-y M 9 OfcS8R£*iTI^5 P JUM^x-;/ H904> 
&<0fMtttf?€-fc:J:oT»«iigi&l 9 1, 192©f7> 
yf^^Jxii^s'f!) l 9 4 t^e- ^ 
MGl, MG2£©W»;:*jfc&Sj|fch,5. t-^MGl, 
MG2f4/^2/xy 1 9 4*»P>©«^J©tti(&S:SffriHl(E 30 
WKrT«WMii:tT»fH-ari't>T?#*L (CUT, 
w©aEW*«r*fTi"F*) . D-M 3 2, 1 4 2*5 
^TlfCt 9 @^LTV^^-a-}i|4Ht@3^yKZ)i^sffi^ 
«***C**«»«iiUT«|*LT^yyy 1 9 4 

[0 0 3 8 J x>^l 5 0 ir^-^MG 1, MG 2 (4 

7°7*?V ^1 2 0(4, f^^l 2 1. 
y y^^Hri 2 2, :/7**y fx^y^irl 2 3^* 40 

%W8\<T>'^-7*y y K#PiTf4, ^i/vVl 500^7 
7 h 1 5 6I4^>/^1 3 0Sr^LT7 B 7^^ y 
* + y rttl 2 7(C^$tlTV^5 0 ^13 011^ 
7^->+7 H 5 6fc4U3»9t«bf:RJ|Jl'r5fc»!> 
(£f£ttb*l"0*3 0 ^MG 1 ©n- * l 3 214, 
^■Vttl 2 SteiB-g-Sih/tVS. *-^MG2©p- 

^i4 2{4, y yy^^mi 2 6(cis-a-$tvr^-5„ y 

y/^-t 1 2 2 05015(4, f-x — v-^yl/ M 2 9 L 
T*Hll 1 2*iJ:tf*ttl 1 6R, 1 1 6 UOfgjf £ft 50 
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So 

[0 0 3 9] zf7*fi\) 3Hrl 2 0CDi)f^(CO^T(4, 

0 2 0#i»Elfcffl^T&9JLfciI9T?ifc3 o *HJS0iJtf> 
/WT'y y Will 7"7^^Kf 12 OOtfffllcS 
<5vvc, m*<D®nxfeft1r?>zttfXZ 5. 0»;ttf. 

1 5 o*ateL-c^7^^ y y rwi 2 7 
=^+«n 2 5*j«tt/y y^=¥+tti 2 6*sEitei-s. y 

^^Hrttl 2 6<&|5JtelcJ:3|&;fctt-t©**$i|i l 
6R, 1 1 6 L{^ii$tL5„ Vy^mi 2 5©0«R 
4 S ft^j f4^ - * M G 1 X~n,t) t L T 5 r. t # 

^-^mg 2^yjtTi-tt(4, y^^-v 

ttl2 6^Lt*ill6R, 1 1 6 LlCft^fcttW 
tSwt^tfs, xy^yisoii^y^^ttii 

2 6(cfeii$n5. hA^ri^JS-f Z^Kltt—flAG 

2£7jfrf S>r irleii 9 

MG 2£;fyfT-r5fcfcOtt;/j(C(4 ; e-^MG i T*0^L 

fctt^tJi^yxy 1 4 9\zmz-bhtz.mt>*m^ 

5 0 *-?MGl, MG 2C0il|5Sr$iJp-rn(43i> ; -v : ^ 

1 5 ofrbmjj&ixtzW)jj&m*<D®mm&£xfh;i>7 
©0teRi»^iftLT<ctti 1 2»ctBy]-rsr t^T-# 

So 

[0040] */c, nis^o/^^y -y FMm\*=-yy 
yi 5 o&WikLizytmxfcn-tzm&htoZo *P5# 
fefrMi$wz)m.mfcmteymx^ 50* 

fflkUtS*, *-^MG2Sry3ff-rsr il^4ym$4 

1 1 2lzMt)%BmLXfeft1r& 0 ®m\Z^is>l 5 

[0041] t.zzx, *nmi\<n/U7"v y mmx 

(4, Mffi<DMmt^>i?>l 5 0<D\Blfe%!.t<Dmc-fe 

^CT^ff^Ttg^mji(D|i5H^$iJP5$^TV^o ***** 
©J PS (4, 7*7^^y 1 2 O(7)#^ i •y©0^^co^^ 

■CO««fl«J*fWIB»cS<5< tCOT'feSo 0<Jxf4, 3:^^ 

>i 5 otfw±Lx^ztf.mx*mffitffeftLx\,^m 

•¥T'(4, Jr-VJt/o(4l 4;*) t>^tl2 
1 (4 y V^^^r 1 2 2 O0feic4 9 ti*i^0l5ifcT-0*5 
•fSo y >-^-Vl 2 2<D@feit^ $P,|^#</j;5 

t, ##iaotiity*+i 2 lcDESsm^m^W^ 
vmzmm>*im&bhz> 0 mcmmxMftLx^zm 

LTVS»£fcfi, f-y^^ri 2 l to0$5fc(4-tn(cj^ 

DTiS<*5. i(D4 5»-7°7^^y ^-Vl 2 0<7)»f^ 

naics-cst, *Hife0ijo^-i'7 , y j/ K*i55T-f4, 
^»tbtvx^5coT'foSo i^»5#jffifcai<5#, 

*$ii^i/^ffcottxy^yi 5 O^T-i' hvus 
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[0042] mmm<Dmtsmtsmw.(Dmm±mtnm^ 

-y hi 9 OtifJlBHBSjxT^S. ftHPa^s' h 1 9 
013, EF I ECU1 7 0^1. figUfcCPU, RO 

$X°hZ> a M'M^-'y h 1 9 0I1E F I ECU1 7 0 fc 

BJIg-efcs,, sijpn.- j, ngoit i^yi 5 oco 

frJ^fc&S fc ft -5 h/W^ »^t-*»lsl1IS»©}t^iilft if© 
itf&fcEF I ECU1 7 OfcSSflTf 5r.fcfc.fctK x.y 
v?yi 5 0©3ItsSrWSS«jfcfH«i-f5r.fcasTf 5. ©J 

*U®VX^Z><DX'&,Z> a /5^5©WSrH^-r5fcfcfc 
SlWany h i 9 ofcte, t*otyt, fliRtf, 
i i 2<o\Bimm&%az > tiito<D±yy-i 4 4t£Wfintfb 

*tTV>5„ y ^Wtel 2 6 fc*Wl 1 2Ji»fi*#)fc 

^^ntv^fcfe, *«u i 2comm 

%t%ZaZ>tcib<D±>f-i 44?:yymai 2 6fclS: 
tt, *-^MG2©lE]te^SlJW-r5fcfe<Z)-fe>'^t*ii 

fcL-o>3„ 

[ 0 0 4 3 J ( 2 ) : ftfc, #Hi£#Jfc 

Sfcfi, xyv>y 1 5 0*3,fcU^e— ^MG 1 , MG 2 Sr. 

Sr^l&ttl 1 2i»ba*-t-S«iaS:V^5. ^HiS^Jfcfc 
lt5 Y)V^Vm¥iM<r>yxi—=f-^— h$rg|7{c^-r„ r 
=f->iZ$m^-=-y b 1 9 0rt©CPU IWT, * 
fcCPUfcv>5) fc<fcoT, *^«9i&#fcJ;!J3r5£ 

[0 0 4 4] h/^WJWMfSl/P-^^M^StiSfc, 
CPUIJ*|ftl 1 2(D@MlHlteiScNd*, BSIh^T 
d*SrK3e^-5 Ufy/S 1 0 0) . gM0i|te$CNd 
**5,fctf bA-^T d *«, SSoiii-^T^-ir/KD^ 

[0 0 4 5] &fc, CPUiix^v^l 5 0©g#SW 

p e **Wtfe-fZ> {^ryzfs no) „ ^yi/y l 5 

0 <Dg#mtl P e * *M 1 1 2 O B&|bME$CN d 

y 1 9 4^p 3 5E^m$ti5«*t, ti«©K»fcs+5 

*;*fc<ott*pfc±9#«>e>*i3. ^yf!) 1 9 

4 ^£fij©«tj£$m^5&g^&5}§'£-fcfi, x.>- 
'^1 5 O^Og^li^P e *?r^g/>Jt5:i 

y-yyi 5 OA^^fctb^-rs^s^fcs, 

[0 04 6] r?ttxy-;yi 5 0^OH^i^Pe 

♦ ^jt^ixSfcCPUfi^yv'vi 5 owig^y 

K fiP*>@HtH]$S?!&Ne *, S«h/^Te**R]|t 
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-5 (^x->7°S 120) „ iy-^yi 5 OOite^y 
Hi, £*«jfcttSte&*#*fc «t < *««E#-f > h 

£ y 7" /&> <b SR-f 5 r fc fc fc •> R£ $ fi 5 „ 
[0 0 4 7] B8|:xyi;y 1 5 0©iHE#>f > hfc3I 

<Ea*tf>BB#&*-t. Ht^f&iSlBfi, 5 0 

#^WfcBtaw8 it* hw ©PBiMiS:^ lt^ 

5. 08fc*5Vvra 1%, a 2%t?-C*$jlS*jftH:, 

iiveti=.W> i 5 o 

fc!K all a 2%ro>Ifc^;J5©<^oTl/><r fc 
10 Sr^L-C^S. El 8 fc^-tii t) % i/^i 5 OMttttfc 

[0 0 4 8]I18'P, Cl-Cl, C2-C2, *5±t/ 
C3-C3-C*$nTV^5ftitfttt, xy-yyi 5 0^f, 
W*$ii<5lb/J^-S©*ISn?*)9, xy-^150© 

-fSrifcfrS,, Cl-Cl, C2-C2, C3-C3 

-^1 5 0^©StlAPe *^AiHC 1 - C 1 T'^$ 
20 ti5»l:tiat51^ xyv»yi50Olte^y 
Hi, lftiRCl-Cl±-T?»Ea*^*'t>K<*5Al 
jSfcRjSSftS. I^UfcC 2-C 2&m±X~\ZA2& 
fc, C 3 - C 3 fl$jLfc"C(iA 3 ^-CjEteaKW > h *»R 
-r-5 0 I1C1-C1, C2-C2, C3-C3±lCjo 
ft5, ^yvfyi 5 0(DIHteicfca^^OM#^|EI9 
(C*1" 0 ftfc, 0 9^ O ft^ (J% ttW©ffiH±, B)8tp 
© 3*&#J* LTl/>5^, g^tii^fCjS CT*lfc|c5l < 

r fc#-e#5iftit&-e*>0, x^yisooifi^y 

h A 1 ,6^«§Cfciit#J1-5 r i ^Tf 5 h<DXtbZ> 0 
30 rcofcpfc^v-^yi 5 0Ojlte^OiS5v^Sro/iC 

»f^lfti^fcRf^o 

[0049] xy^yi 5 owitl^Pe *#5fito-e 
^ilfc^^i-?.. ^y^y-i 5 o#ffjfc-f 5*»7/f K/w 

atefc^s^fco^Tft, a^w^fcs^^xis^^ 

40 j$Tii, xy^l 5 Q%T4 YAMIfctZo t.tz., ^ 
y^yi 5 o©«*#j6JSfc*ij»f$ixfc»^*iftr-i' 

[0050] UJutDi&mzxywtfeZtitz^yvy i 5 

OOgte^'O' hfcg^T, CPUIi^-^MGlO 
S^lHllcicN 1 *, hyPjJ'T 1 *£HS!3t1-5 (^7^7" 
S 1 3 0) „ rcy^y i 5 0, BP*>7 B 7^^y ^tD7 

#1 2 7<Ds^iEifeicNi *fc, $$41 1 20* 9 y V 

^-Hftl 2 6©iaf|Hlte»:Nd *is»3t$ix-cv^fc 
J6, 0 2©*i»0fc±o-c, f-v^firttl 2 5oiH 
50 -*MGl<&B*0te#Nl*£»j£-t-3r.fc;iST?# 
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bMfrft&difeoiitmfrW-^X-oX^'-fMG l cog 
[0 0 5 1 ] f-^MG 1 roil* f-/^Tl * d^lft 

^LTV^-5 0 *-^MG 1 <Dg^ YjVVT 1 *cr>^ 
Ml©7 n-^- h SrEI l o (c^1- 0 
[0052] r^MST-fi, S-f^y-^ycoe^ h/Wif 

Te*§rA^)1-S (^-r-y7°S 1 5 0) „ ;og|h^ 10 
ne *l±|g7©^X2/7 P S 1 2 0VW&^tltc]i.X'h 
3„ fttC, *il 1 2<D®1fcmN d©f^&^£fH 
(^ry/S 15 2) „ ^ cDEJts^ilH 1 (C^LfcHSte 

T*tt|El^-fe: >fl4 4li!J ^ ^"HA 1 2 6 CD[e]$s$: 

1 1 2^v<Dmti<D^mmm^tEir:b^(D^ttm 

V y^dr-Hftl 2 6(D|lIte^i:**ftl 1 2CO0 

[0 0 5 3] CP UiiA^ Lfc0i|te$CN d (Dj&^Hg^ 20 

5 4) 0 ro^ffifcj: "9*^1 1 2fra<.y? £fttci>& 
^^^M-f'SOT-fcSo Bff^»|fi a 1 1 2^nj/ 

Mil*? <t v&mvm^x^ tmfezn o tabxhz, 

H3(vl*Lfcii'9, iVv'y 1 5 0^#Jg^^C5^ 
ic(i-ScoiH^fe^ 0 lot, FJr£co{itaii*iI3iJ$cD 

flitc^c/cin-ei^-f i^g*u\ *wmwx\* 30 

/J>^V^-g-^¥Wl 1 2^D;/^$nf^#ir^ 0 a 
OfitlCioTfi, *:«|1 1 2#fc5MeIteLT^.54§ 

5„ 

[0 0 5 4] EI^N d ©^^i^pjf^ojg a j; 19 k/h 
£V^§£\ $#1 1 2^ny^$nr^5tfiJW 

£*t5 P I ^JWt'^oT^-^MG 1 <DBW 

hJV?T 1 5 (^ry/S 16 0) t ^e-? 

MGio^oM^ ±3zEco@^[HfcicN 1 *t© 40 

^©[g^ic^g^iEi^mNi xxvhi&^m&iatn 

Ih^Ti *fijE<Dh/u^t^5L, $©:!§-£• |c lift 

[0 0 5 5] (UteicN d CO^fl^^gff^Ofi aiH^C 
£l/^§£\ o£>9*$fcl 1 2#n- 7 ^ LTi/^l^iflJfr 
£tl54§-&, CPUI2n:^>a 5 0/^ltLTl/^;i> 
5*» (^Ty^S 1 5 6) &XtfT4 K^il«5^LTV> 

Ufy/S 1 5 8) 0 ^>->^l 50 
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5 omifWcteT-f K^SIS^T'ifcSifiJ^tWc: 
^(Cli^-^MG l©li F/^T1 *£{g0£:1-5 
Ufy7'S16 2) „ ^y^y 1 5 O/^ltfT'tft 

< . \?*wm<pxhfo^ty}7££titcm&\a$p I 

Ur-yT'S 160), £LkfcJ; t^r-^MG ic|g 
h/l^T 1 *SrlS^1-Si:, g^ h/W^T 1 *IS^a 

[0 0 5 6] CPUttW±0^gT-^^ttfc3iy^y 
1 5 0 0315^^ hdoi^-^MGlcogfe^-Yy 
h (^S^^T-t — ^MG 2 (DjSIg'K'I' ^ h , oJ9@l 

S200) . *-?mg 2 <Dm\Bifcm*m 2 <D&mm 

>?^mi 2 6©B«[Ej|E#Nd*£«U\, 
IShMT'2*UP IfiiiJ#Pl£«fc9i£££ix£„ 
[0 0 5 7] r. 9 LTsS^ftfcStetf^y H-fto 
T, CPUIi^-?MGl, MG2i3j;t;xy^yi5 
0(08^^^1-5 (^fy/S 2 10) 0 t-?MG 
1, MG 2©»J#l4KS**bfcB«ia|g»t gfilfN/W 
k fc* CT#*- * ©Hi => /WcEP ttEE#R£ 

191, 1 9 2<D Yy^y^^<D7.4 y s f->?&ff5<D 

xh%. mm*- fi&mn-tz>jjm\d^x^ m&x 

[0 0 5 8] ^Sity 1 5 O^o^Tfc, WtfeZtltzM 

5 OCDSiJ^lSrtf 9©ttEF I ECU1 7 0Tfe5„ 
t, YfrVWfajV— fytO^f y^S 7 0 0{C43^5 
^LST-tt, (jfrisy h 1 9 0^t.EF I ECU1 7 0 
(c^y>?y i 5 0 <»mk#4 V h*Oi«4i ^Sri^ft 

^ij^ia.^ y h 1 9 0©CPUIir»|;xyi;yi 5 0 
©3!ijte£ffciJ$l1-2>o 4*5, xyi?yi 5 0#7-f HVUS 
teLTV^S*^ ^COEIte^ltl 0 0 0 r p m~ 1 3 0 

0 r pmrofisn?iy^yi 5 ooyfrmzj&cxwcfeZ 

[0 0 5 9] £A±T?RWLfc»^W^Sglt»Cj:*ttf. ^ 
yv?yi 5 0^jtcj3J^T-(' K/uSte'l 3 ^*— *MG 1 
<Og^ hyw^T 1 *^0{c1"5r itCioT, xy-^y 

1 5 0<D®m&<D%Wi J $'W)JJliiJ]$iW<DMWj%klcmm 
LttCS^-^MG l (OlE]|s^:<o^S!)liS-^v^T, 
-^MG 1 /J^tTiie Lfc 9 ®±W& Ltz V -tZ Z k * 
@itt-C#5. xy^yi 5 0(O%mk*— ^MG 

-^MGlOifiCflSoT, /<yf!) 1 9 4 CDig3E«^ 
ja»«A«4i:5^iSrlHljiSi-S^i*s-e#5 0 4fc\ 

^5Sft*»±, ±l2^^Jt-*5V^T@l 0(DX^y7S 1 
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¥iJ££«b& t #-5 r. i # -e 1 5„ 

[0 0 6 0] ±l2HiS0iJfi20 1 0 T*^ Lfcil 

9, *#1 1 2#n ^ LT^S^tCfi. xy-/yi 
5 OWfikSfcttT'f K/uae^TfeoTt, P I fflft 
Ciot^-^MG 1 <E> h/l^T 1 *£i§j£-f5 (*r 
y7°S16 0) . 0i]x.(i, 03|t*UfcjiO, Jiy^y 
1 5 O^T-Y K/WWEtt«T<tp5tfjfeff LTV^SthS-S: 

t«l 2 6©EWE»JiSfiTUfc*d', ^MGIOF 10 

riMt 0 T?fc*Ui*illBH4H 3 tf ©filMftT* Lfcftfll 
£45. 5 0 (7)|H|i|E»H:*fiffi«K: 

WwWtiJAgttIi, i^Sifr&fci^-^MG 1 a»e> 

5 0©HIfem^*i^1-S h*?*tiiM-Z 0 ffioT, * 

y^^i 5 o<D®mm&&mmi$KA'3tzbLxi>. * 20 

[0 0 6 1] *^>«rflt±Lfc**||JtLTV^5|SWE 
1 2#Py*Lfc»& (04) ^\ 

1 2*Soy^Lfc»^- (05) ft^WSl^C 

[0 0 6 2] fete, **Jt|f!CCttH lOOgg fvl^ T 
1 *lS£AQ;g»CteV>T, ¥ttl 1 2«5p y ^LTV^i 30 

(^Tj'T'S 1.5 4, S 1 6 0) o ^V-^^ 1 5 
0#fltJh*fcttT-f K^ate^td, 4Ml 1 2^-j.d 

MGl(Dh/^Tl*tttt0|C/£5„ ~tU-#tU 
1 1 2j8*ny*tttta»fc*tt£;ftfctt % 9r£©8HHWS« 
ilrfSST'li^e-^MG 1 d^BfS© h/Vf&ttijj-fZ 
«t t fc-CtS. *ttl 1 2#Dy^Dlij>{, 

*ill 2©@(E»dS-|-#£j£-r5*-C*-*MG 40 
■f 5t,.*-^MG l»$iJi){c®H1-5Ppm/i^C5nr 

mttds*>* 0 9f£offlma*tt 1 1 2#stfn 

fefc\ IfroliraiiMLfc rsf^j T?R£ 

[0 0 6 3] *fc, ±ffi&fe0!|-Cfi:fc«| 112#d^ 50 
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©^t-irtt-etS. 0 3fcjj*Lfci§i?, *$ftl 1 2 

ASi^^, t©i#©ty^i2i©lHtettJ; 

0 3{C^Lfc^ffiJ;'9 
fg< , 1 2 1 «>l§nEft^ilSVvKtt«^4CN 1 1 

t<D<D, *«HH«fcA6i*fc»Ftf*&t>*>S. lot, 

^©ais^ffi £ «t 9 33) KWHt 5 1 i * RTfg <t 4 -5„ 
[0 0 6 4] ^WMtS^-fyi) y K*P5<0«|* 
tLTtt, BlK/fLfciijtOft, m*(DM!&tf~ZimX' 
hZ> a Hl-Ctt, WMG2#!) V^^-Vfftl 2 6»C 
ftT V 5 ^-^MG2^-g-$ttT^feV>1i 

fc, ^e-^MG 2^xy^yi 5 Q<Di> 7>i> \s^y V 
i 5 6ic^$ttfc«^t5- it-ets. a^5« 
j*0!ISrHl H^-r o Hi iffi, xy-^yi 50, * 

~?MG 1 , MG 2 <D7"y%t> ]) 12 0 \ZM~fZ>'i$i 

OO^y^l 2 l(C^-:?MG l-45^$tb, 7*7^ 
^ U ^r-V H TlC^Vv^y 1 5 0(73^ y >^-/+7 
^$tiTV^5^T?{4®i ileJCT-fcS. Eli lTii, 
-^MG 2^y >^^-1rT'(ife<3i^v5>i 5 0©^7 
^•>t7 h{Cit^^$tLTV^^T-Ellco||JS0iJi: 

flotx^yi 5 0©@|s$cte^£gtt5fc«>s * 
isWSr3Sffli-5ii:^T#5 e fe*5. Hi 1 ©tS$T* 
fi. Ell O-r-^Lfc^SJcioT^— ?MG 1© h/t-i? 

SF^lWlc.toT^-^MG 2© h/U^ ZmfeirZMmiC 

[0 0 6 5] JU±, *38W©mt©JKHBlJ:o^TttWL 
©T*life< , *36M©g©SrifelftLftv^i8rtlc*J^ 

Bmxfoz, 

[03] xy-;>«i^ K/^$eLTI^£©*H0 

[04] ^y^>f?±T"mitLT^5^©*i^0-r*fe 

[0 5] ^>v ? ^fflhT-miiiLT^5*-g-©*j^0T-fe 
5. 
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[07] h/^W/U-fy©'7n-ft- hXhZo 

nasi ^y*jy<Dmm#jy vtwmmt<D?mz 

[0io] if h/i'^ t i y©7 d- 

[nn] *%mm(d^47*}) y mmvmmi&m io 
*i-®.wmxhz>o 

1 1 2-*M 

1 1 i-'-fj yy yyy^^ic-Y 

1 1 6R, 116 L- ig»tl 
1 1 

1 2 0-/7^^!l^t 

121 •f-ydSHr 
i 2 2---i; 

1 2 3-7"7^^ y t'-^^-V *20 
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